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Abstract 
 
Background: Currently, the metallic syndesmotic screw is the gold standard in the treatment 
of syndesmotic disruption. Whether or not this screw needs to be removed remains 
debatable. The aim of the current study was to determine the complications which occur 
following routine removal of the syndesmotic screw following operative treatment of unstable 
ankle fractures. 
Materials and methods: This was a retrospective study with consecutive cases in a Level-2 
Trauma center. All patients with routine removal of a syndesmotic screw, following the 
treatment of an unstable ankle fracture, between January 1, 2004 and November 30, 2010 
were included. Complications recorded were: 1) minor or major wound infection following 
removal of the syndesmotic screw, 2) recurrent syndesmotic diastasis, and 3) unnecessary 
removal of a broken screw, not recognized during pre-operative planning prior to surgery. 
Results: A total of 76 patients were included. A wound infection occurred in 9.2% of which 
2.5% were deep infections requiring reoperation. Recurrent syndesmotic diastasis was found 
in 6.6% of patients, and in 6.6% screws were broken at the time of implant removal. In the 
group with recurrent diastasis the screws were removed significantly earlier compared with 
the group without recurrent diastasis (Mann-Whitney U-test p = 0.011) and the group with 
screw breakage had their screws significantly longer in place compared with the group 
without breakage (p = 0.038). 
Conclusion: A total of 22.4 percent complications occurred upon routine removal of the 
syndesmotic screw. Removal might therefore be considered only in selected cases with 
complaints, after a minimum of eight to twelve weeks and using antibiotic prophylaxis during 
removal. 
 
Keywords: Ankle fracture, Syndesmosis, Screw removal, Complications 
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Introduction 
 
In approximately one in five operatively treated ankle fractures a syndesmotic disruption 
necessitates surgical repair.6,26 Currently, the metallic syndesmotic positioning screw is the 
gold standard. Whether or not this screw needs to be removed, and after what period of time 
this should be done, remains debatable.  
 
Those in favor of routine removal suggest improved outcome and range of motion upon 
removal and fear physical complaints of broken screws when left in place.14,16 However, 
current literature does not support this assumption. The improved range of motion after 
removal appears to be a short-term beneficial effect, as retained screw will eventually 
loosen.9,12 In addition, broken screws show similar outcome compared with removed 
screws.8,12 
In a recent review no favorable outcome was shown when syndesmotic screws were 
removed on a routine basis compared with screws in place, leaving the issue regarding 
removal of the syndesmotic screw controversial.23  
 
In general, implant removal in adults is mainly reserved for failure or complications of the 
implant or in case of complaints.3 However, implant removal after ankle fractures has been 
associated with high wound complication rates of up to 15 percent22 and secondly resolution 
of complaints can be expected in only half of the patients.2 To date, considering 
complications after syndesmotic screw removal, there is only information on recurrent 
diastasis.5,10,21 
 
Routine removal of syndesmotic screws following operative treatment of unstable ankle 
fractures is currently standard practice in the Netherlands. The aim of the current study was 
to determine complications which accompany routine screw removal.
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Patients and methods 
 
All consecutive patients treated for an unstable ankle fracture, between January 1, 2004 and 
November 30, 2010, who had a syndesmotic screw placed were included. Patients in which 
a bioresorbable screw was used (n = 4), follow-up was less than 12 weeks (n = 7), or in 
which the screw was left in place (n = 6) were excluded from further analysis. According to 
hospital protocol patients received a post-operative non-weight bearing plaster backslap for 
two weeks, followed by a wound check and a weight-bearing lower leg cast for four weeks. 
After screw removal patients were allowed full weight-bearing. Removal of syndesmotic 
screws is standard practice in our hospital, and protocol dictates removal between six to 
eight weeks as propagated by the Arbeitgemeinschaft für Osteosynthesefragen (AO) 25. 
 
Patient characteristics (i.e., age and gender), fracture characteristics (i.e., fracture side, 
Weber fracture type, and number of fractured malleoli), and surgical characteristics (i.e., type 
of anaesthesia, number of syndesmotic screws used, tri- or quadricortical placement, and 
delay time to screw removal) were recorded from the patient files (i.e., clinical charts and 
operation reports), and the picture archiving and communication system (PACS Kodak 
Carestream, Rochester, NY). Complications were collected from the outpatient department 
charts. Complications recorded were: 1) minor or major wound infection, 2) recurrent 
syndesmotic diastasis secondary to removal of the syndesmotic screw, and 3) removal of a 
broken screw. Concerning the latter, a broken screw was not considered a complication in 
itself, however detection of a broken screw at surgery was considered a complication, as 
removal would subject patients to potential surgical and anaesthetics risk, without 
contributing to an additional improvement in motion or outcome 8,23, making the removal 
procedure superfluous. Recurrent diastasis was defined as widening of the syndesmosis of 
more than 2 mm compared with radiographs taken shortly after the first operation, in which 
the fracture was fixed, or a widening of the medial clear space of more than 2 mm compared 
with the distance between the tibia plafond (pilon) and talus.4,10,15 Infectious wound 
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complications were divided into superficial or minor and deep or major infectious 
complications by applying the criteria of the Centers for Disease Control and Prevention 
(CDC) for defining a surgical site infection.11,19 Minor complications were defined as a 
superficial infection treatable with conservative management like oral antibiotics only, without 
the need for intervention or re-admission. Major complications were defined as a deep 
infection in need for intervention or re-admission, like intravenous antibiotics, removal of 
hardware, wound debridement with or without vacuum assisted closure. The differentiation 
between superficial and deep infection was made by the surgeon or attending physician.  
IRB approval was given prior to the study. 
 
Data analysis 
The statistical analysis was performed using the Statistical Package for the Social Sciences 
(SPSS) version 16.0 (SPSS, Chicago, IL). The Kolmogorov-Smirnov test was used to test for 
normality of the data. The Levene’s test was applied to assess homogeneity of variance 
between data. A Mann-Whitney U-test (non-parametric, numeric data), Student’s T-test 
(parametric, numeric data) or Chi2 analysis (categoric data) was performed in order to 
assess statistical significance between groups with and without complications. Numeric data 
are expressed as mean with standard deviation (SD); categoric data are shown as numbers 
with percentages. Multivariable logistic regression analysis was performed in order to model 
the relationship between different covariates and the occurrence of recurrent dislocation 
(dependent variable). A similar model was made to model the relation between covariates 
and screw breakage. A p-value <0.05 was taken as level of statistical significance in all 
statistical tests. All calculations were made by an independent statistician. 
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Results 
 
A total of 76 patients, treated for an unstable ankle fracture, had their syndesmotic screw 
removed during the seven year study period. There were 48 male (63.2%), and the right 
ankle was injured in 43 (56.6%) of the cases. The mean age at the time of trauma was 42.6 ± 
17.6 years (range 14.2 to 77.1 years). Concerning the type of fracture according to the 
Weber classification there were 23 Weber-B fractures and 50 Weber-C type fractures. In 
addition, one patient had an isolated posterior malleolar avulsion fracture and two had an 
isolated syndesmotic ruptures. Forty-three fracture-patterns were unimalleolar, 18 were 
bimalleolar, 13 trimalleolar, and in two cases with isolated syndesmotic ruptures no malleolli 
were fractured. Seventeen patients had two screws placed (almost all in Maisonneuve type 
fracture) and 59 had a single screw placed. The syndesmotic screw was placed tricortically in 
60 cases and quadricortically in sixteen cases. In the overall population the average time the 
syndesmotic screw was in place for 11.8 ± 20.9 weeks (range 5.0 to 181.9 weeks). 
 
Complications 
A wound infection developed in seven patients, was not found in 61 patients, and for the 
remaining eight patients no conclusive information could be found in the patient records. This 
gave a wound infection rate of 9.2 percent for the entire group and 10.3 percent when the 
missing cases were left out. Of the seven cases with infections, five were superficial and 
were adequately treated with oral antibiotics only. Two other patients developed deep 
infections which needed early remaining implant removal and surgical debridement. In five 
patients recurrent syndesmotic diastasis was visible on a control radiograph, however, in 
twenty cases no control radiograph following syndesmotic screw removal was available, 
leading to a recurrent syndesmotic diastasis rate of 6.6% for the entire group and 8.9 percent 
if the cases with missing radiographs were excluded. 
During the surgical procedure to remove the syndesmotic screw five (6.6%) screws 
appeared to be broken (Figure 1). 
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Statistical analysis 
Univariate analysis showed a significant association between the time of removal and 
recurrent syndesmotic diastasis. In patients with recurrent syndesmotic diastasis the 
syndesmotic screw was removed after a mean time of 6.7±7.3 weeks (range 6.1 to 7.0), 
which was statistically significantly earlier than in patients that did not develop recurrent 
syndesmotic diastasis (9.7±7.3 weeks (range 5.0 to 49.9; Mann-Whitney U, MWU-test p = 
0.0011) (Figure 2). 
Concomitantly, there was a significant association with the time the syndesmotic 
screw was in place and screw breakage. In cases without screw breakage the screws were 
in place for an average of 10.8±2.6 (range 8.0 to 14.1) weeks compared to 11.9 (range 5.0 to 
181.9) weeks in cases with screw breakage (MWU test p = 0.038) (Figure 2). 
The multivariate analysis showed that none of the covariates (i.e., patient age and 
gender, Weber fracture type, number of fractured malleoli, number of syndesmotic screws 
used, and tri- or quadricortical placement)  significantly affected the results of the univariate 
analyses shown above.  
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Discussion 
 
This is the first study investigating complications accompanying the routine removal of the 
syndesmotic screw after treatment of unstable ankle fractures. Between 6.6 and 10.3 percent 
wound complications occurred, between 6.6 to 10.9 percent recurrent diastasis, and in 6.6 
percent broken screws were encountered at the time of removal. 
 
Several studies caution against the routine removal of implants after fracture repair.3,18 
Syndesmotic screw removal is associated with potentially high complication rates22; 
moreover, in approximately half of the patients it cannot be predicted if removal will result in 
improved functional outcome.2,17 A third argument against routine screw removal is the large 
amount of resources needed (operation room time) and economic costs (e.g., secondary 
surgery, time from work, treatment of complications).1  
 
In the literature, dealing with implant removal following ankle fractures, infectious 
complications range from zero to approximately 15 percent.20,22 However, these studies do 
not specify the nature of the implant which was removed. One study dealing only with 
removal of fibular plates did not report on wound complications.2 
 Only one, recent, study on the occurrence of recurrent diastasis following 
syndesmotic screw removal is available.10 Herein, three groups who had their syndesmotic 
screw removed at different time intervals (6 weeks, 3 months and 9 months) were compared. 
In the first two groups recurrent diastasis was seen in approximately 15 percent, compared 
with zero percent in the third group.10 The groups were too small to detect a significant 
difference.  
 
The current study shows that early removal results in an increased chance of recurrent 
diastasis. The percentage of recurrent diastasis between 6.6 and 8.9 in this study compares 
favorably to the 11.5 percent found for the entire population of 52 patients investigated by 
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Hsu et al.10 Screw breakage was seen only in groups two and three in the study by Hsu, 
which corresponds to our findings that the longer the screws stay in place the higher the risk 
of breakage.10 
 Serious adverse events not included in the current analysis were one superficial 
peroneal nerve injury detected after removal of the syndesmotic screw and one cardiac 
arrest successfully reanimated during surgery in a 19-year old healthy male patient under 
regional anesthesia. 
 
The main limitation of this study lies in its retrospective nature, and as syndesmotic screw 
removal is currently standard practice in most hospitals in the Netherlands no control group 
was available. The number of missing values was almost 17 percent for the outpatient 
department charts and slightly over 26 percent for radiographs post removal of the 
syndesmotic screw. When patients with missing value were excluded from analysis the 
percentage of wound infection would rise to 10.3% and the rate of recurrent diastasis would 
increase to 8.9%. The post-operative reduction of the syndesmosis during the initial 
operation was not assessed in the current study, however, it was judged on conventional 
radiographs (lateral and mortise views) at the outpatient department during follow-up. It is 
known from the literature that syndesmotic reduction might not be adequately estimated from 
these conventional images 7,24,27. Whether or not assessing reduction with follow-up CT-scan 
would have influenced the number of recurrent diastasis is unknown. In any future 
prospective study investigating complications following the removal of the syndesmotic screw 
data on pre-operative use of antibiotics should be included. It is currently not routine practice 
in the Netherlands to administer antibiotics in implant removal surgery.  In the current study it 
was mostly inconclusive whether or not pre-operative antibiotics were administered, 
especially when additional implants (i.e., plate and screws) remained in place after 
syndesmotic screw removal. Until now, the local hospital protocol did not include routine 
radiographs following syndesmotic screw removal; this has been adapted in light of the 
findings of this study. 
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Conclusions 
A total of 22.4 percent complications occurred upon routine removal of the syndesmotic 
screw performed as elective surgery. Literature data imply that syndesmotic screw removal 
will most likely not lead to improved outcome. Removal should therefore be performed only in 
case of complaints after a minimum of eight to twelve weeks using antibiotic prophylaxis. 
The following recommendations can be made based upon the current study and related 
literature: 
1. Removal of the syndesmotic screw might be advisable only in case of complaints related 
to the implant23 
2. In case removal is considered, it should be performed after a minimum of eight weeks10,13 
3. Antibiotic prophylaxis should be considered upon removal22 
4. Radiographs should be taken shortly prior to removal in order to identify broken screws 
and to prevent unnecessary surgery 
5. Control radiographs following removal should be routinely made for the identification of 
recurrent diastasis 
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Figures  
 
Figure 1. Examples of removed and retained syndesmotic screws 
 
 
a. Deep infection following removal of a broken syndesmotic screw 
b. Recurrent diastasis after two syndesmotic screws were removed 
c. Retained broken syndesmotic screw without complaints 
d. Retained tricortically placed syndesmotic screw showing loosening 
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Figure 2. Kaplan-Meier plot showing complications following routine removal of the 
syndesmotic screw 
 
 
 
Kaplan-Meier plot showing the correlation between the time the syndesmotic screw is in 
place and the number of adverse events: recurrent diastasis (gray line) and screw breakage 
(black line) 
